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REMARKS 

The specification has been amended to correct errors of a typographical and 
grammatical nature. Due to the number of corrections thereto, applicants submit herewith a 
Substitute Specification, along with a marked-up copy of the original specification for the 
Examiner's convenience. The substitute specification includes the changes as shown in the 
marked-up copy and includes no new matter. Therefore, entry of the Substitute Specification 
is respectfully requested. 

The abstract has also been amended to more clearly describe the features of the 
present invention. 

Also submitted herewith is a proposed amendment to the drawings, wherein Figs. 1 and 
2 have been amended at this time. Upon receipt of the approval of the amendment to the 
drawings and receipt of a Notice of Allowance, the proposed drawing corrections will be effected 
in accordance with present practice. 

Entry of the preliminary amendments and examination of the application is respectfully 
requested. 

To the extent necessary, applicant's petition for an extension of time under 37 CFR 1.136. 
Please charge any shortage in the fees due in connection with the filing of this paper, including 
extension of time fees, to Deposit Account No. 01-2135 (503.39781X00) and please credit any 
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excess fees to such deposit account. 
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ANTONELLI, TERRY, STOUT & KRAUS, LLP 
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REWRITTEN MARKED UP COPY 
ABSTRACT 

A gateway by which a network for performing communication periodically and a 
network for performing communication to an event driven can be effectively connected and a 
distributed system are provided. The gateway connecting different networks receives a 
pe r iodical periodic message, and when a change of the received message is detected, it sends 
it the message as an event message; and delivers the message periodically. 



5 




TECHNICAL FIELD 

This invention relates to a gateway for connecting a 
5 plurality of networks having different/^ (character^, and a 
distributed system using this gateway. 

BACKGROUND (TECHNIQUE] 0^ TW? \NV&JT\Ok) 

In^lrecentAautomobile, various electronic ^ppafatus ar^j^^ hAJ ^ 
10 loaded^ including (ari) audio instrumen^, a navigation device, an 
engine controlling device , a driving device for a mission[etCoj, 
for example, and these electronic apparatuses are connected to^Wf^^" 
networks depending upon theirj [character^. To a network for an 
information system, ^an apparatus operating (byj^an input (input 
15 of an event) from the outside, such as^an audio instrument^- .and, 
to a network for a control system, jan apparatus for outputting 
information at a predetermined period, such as an engine 
controlling apparatus jTs connected 

Japanese Patent Application Laid-Open No • 1 1-8647 ( 1999 ) 
20 discloses a gateway for/ connecting (between) plural LANs which 
(arejjdif f erent (In) protocols 

however, in such prior art publication, there is no 

i 

description (foi^a gateway connecting (the] networks which are 
different in character, [one beingjpo-called information system 
25 networkfpiand [the other)/so-called control system network, for 
example. Specifically, there is [not disclosed^ in the 
above-mentioned publicatior£j^the transmission of xnformatxon 



between Jth^jinf ormation system network in which information is 
transmitted in response to an event and^th^jcontrol system network 
in which information is transmitted at a constant period* 

5 Disclosure] of the invention 

An object of this invention is to provide a gateway which 
can connect an information, system network and a control system 
network and can^fperf orm information} exchangey between the 
information system network and the control system network, and 
10 to provide a distributed system using this gateway. 

Characteristic features of this invention for obtaining 
the above-mentioned object are as follows. The object of this 
invention can be achieved by (the^individual or any combination 



of these characteristic features. 



15 The gateway [performs the^send and receive (b 3 a message 

which is transmitted periodically ,£and th^send and receive(of] 
a message which is transmitted in response to an event , orjrequest 
or demand. 

Also, the gateway, upon the detection of (the^change (otj^^ 
20 a(periodicaI]jmessage received from one network, sends a message 
to another network. 

Also, the gateway periodically sends a message received 
from one network to another network. 

2 5 brief (explanation! of the drawings 

Fig. 1 is a^diagram showing the construction of a gateway 
according to one embodiment of this invention; 
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Fig* 2 is a flow chart showing a periodic^ message 
receiving process according to one embodiment of this invention; 

Fig* 3 is a diagram showing the construction of a 
period/event (massage^kuf f er according to one embodiment of this 
5 invention; 

Fig. 4 is a flow chart showing a message value change 
detecting process according to one embodiment of this invention; 

Fig. 5 is a flow chart showing an event jmassagej^sending 
process according to one embodiment of this invention; 
10 Fig. 6 is a diagram showing one example of/ operation in 

a message trans f er from a control system network to an information 
system network according to one embodiment of this invention; 

Fig* 7 is a flow chart showing the flow of an event message 
receiving process according to one embodiment of this invention; 
15 Fig- 8 is a diagram showing the construction of an 

event/period message buffer according to one embodiment of this 
invention; 

Fig . 9 is a flow chart showing a periodic^ message sending 
process according to one embodiment of this im^ntion; 

2 0 Fig. 10 is a diagram showing one example ofjoperation in 

a message transfer from an information system network to a control 
system network according to one embodiment of this invention; 

Fig. 11 is a y diagram showing the construction of a 
distributed system according to one embodiment of this invention ; 

25 Fig. 12 is a ^diagram showing the construction of a 

distributed system according to another embodiment of this 
invention. 



BEST MODE FOR EMBODYING THE INVENTION 

Hereinafter, y embodiments of, this invention will be 
(explained^ in detail [lising attached^drawings . 

(First of all^j k first embodiment of this invention will 
5 be explained This [Invent ion]^is intended to handle an event 
[massage^mode^ in which a message is output from a processing 
apparatus onto a network in response to the generation of an 
event, and a periodical message mode^in which a message is output 
from the processing apparatus onto a network at a predetermined 
1 0 periodj, and^Lt enables the exchange of messages between a network 
to which the process ing apparatus which outputs the event message 
is connected (hereinafter, "an information system network" is 
referred to) and a network to which the processing apparatus 
which outputs the periodic message j (hereinafter, "a control 
15 system network" is referred to). 

Fig. 1 shows the construction of a gateway according to 



this^invent ion . The gateway 1 0 is connected to the control system 
network 20 and the information system network 30. A CAN 
(Controller Area Network) is used for the control system network 
20 20 and information system network 30 according to this 
embodiment 

VThe gateway 10 is comprised of a CPU 100, a memory 2 00, 
a bus 300, a control system network controller 400, a control 
system network driver 500, an information system network 
25 controller 600 and an information system network driver 700. 

The CPU 100, the memory 200, the control system network 



controller 400 , ((the information system network controller 600 
are connected to the bus 300 k which [is^a signal line* The CPU 
100 reads out jthejjprogram stored in the memory 200fc_ controlling)^ 
the control system network controller 400, the control system 
5 network driver 500, the information system network controller 
600 and the information system network driver 700 , so that the 
exchange of [the) messages is performed between the information 
system network 20 and the control system network 30. 

The control system network controller 400 is connected 

10 to the control system network driver SOO^and the control system 
network driver 500 is connected to the control system network 
20 , so thatjth^message transmission to the control system network 
2 0 is carried out. The information system network controller 
600 is connected to the information system network driver 700^ 

15 and the information system network driver 700 is connected to 
the information system network 30, so that (thej message 
transmission to the information system network 3 0 is carried 
out . r. 

The memory 200 has a program stored j for running an OS 

20 (Operating System) and application programs storedifor a control 
system network communicating process 220 , an information system 
network communicating process 230, a periodic^ message sending 
process 240, a periodic^, message receiving process 2 50 , an event 
(massagSreceiving process 260, an event message sending process 

25 270 and a message value change detecting process 280^jand^the 
memory 200 also has data storing areas^such as an event/period 
message buffer 201 and a period/event message buffer 202. 
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As the OS 210 in this embodiment , the OSEK-OS described 
in OSEK/VDX Operating System Version 2.0 revisio^ 1 (1997) 
published by OSEK/VDX is utilized* Thus, by using^fth^ OS , it 
is possible to cause the application programs to start up 
5 periodically as tasks, and [thg A message on the network to start 
up [by the) ^received event • 

Also, as the control system network communicating process 
220, the OSEK-COM described in OSEK/VDX Communication Version 
2.1 revision 1 (1998) published by OSEK/VDX is utilized. The 
10 OSEX-COMjJhas its function ef f ectin^bot^fof the massage/ sending 



[processl and (the) message receiving fprocesj. Also, it has 
function of specifying a message for reception [by)j ID attached 
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thereto. Therefore, it is possible to specify a message to be 
received [within the^periodic messages on the control system 
15 network 20 „(?In^case where a message is transmitted to the control 
system network 20, by calling out Send Message ( )^ which is one 
API Service of the OSEK-COM from the application program for 
performing the periodic message sending process, it is possible 
to transmit the message onto the control system network 2 0 through 
20 the control system network controller 400. Also, in receiving 
/Jih^message from the control system network 20, the predetermined 
ID of the message to be received [has beenjjmanaged, and when (the) 
(massagesjjhaving the same ID are received*, the control system 
network controller 400 performs / reception interrupt. In 
25 response to the reception interrupt from the control system 
network controller 4 00, an interrupt process for the message 
reception^pf the control system network communicating process 



is started up, and it becomes possible to take the message on 
the control system network 20. The message fetched in can be 
read out by calling out Receive Message ( which is one of the 
API Services of the OSEK-COM. 
5 In this embodiment, the information system network 

communicating process 230 also uses the OSEK-COM. Therefore, 
also injcase where (Ehe^message is sent to the information system 
network 30, an application program for performing the 
transmission process of the event message is executed by calling 
10 out therefrom Send Message ( K which is one of the API Services 
of the OSEK-COM, j^the message can be sent onto the information 
system network 30 through the information system network 
controller 600. Also, in receiving rthe)j message from the 



information system network 30, the predetermined ID of the 
15 message to be received (has been^managed, and whence massages] 
having the same ID are received, the information system network 
controller 600 performs precept ion interrupt. In response to 
the reception interrupt from the information system network 
controller 600, an interrupt process for the message reception 
2 0 of the information system network communicating process is 
started up, and it becomes possible to take the message on the 
information system network 30. The message fetched in can be 
read out by calling out Receive Message ( )j which is one of the 
API Services of the OSEK-COM. 
25 Next, the operation of the gateway 10 according to this 

embodiment will be explained. First, the case where aonessage 
is transferred from the control system network 2 (^(handling the) 
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periodic(^(message|to the information system network 3 o[handlingjy 

(the) event messages^will be explained* 

A 

As stated above , when the control system network controller 
400 receives a message having a predetermined ID from among a 
5 plurality of periodic^ messages on the control system network, 
itj^perform an interruption* In response thereto, the OS 210 
starts up the program of the per iodicES message receiving process 
250* This program of the periodic^ message receiving process 
250 is executed as one task* Sincejonjthe control system network 

10 2(^{the massage is transmitted) periodically , this process (task) 
is also started up periodically* 

The processing flow of a periodict&L message receiving 
Process 2500^ which isjj(the process/ of the pe^iodic^ message 
receiving process 250^ will be explainec^usin^) Fig* 2* First, 

15 the periodic^ message receiving Process 2500 reads out a 
received message which was taken from the control system network 
20 (Process 2501)* This is executed by calling out Receive 
Message ( ) of the control system network communicating process 
22 0, as mentioned above* 

2 0 Next, the message read out is stored in the period/event 

message buffer 202 (Process 2502)* Now, the construction of 
the period/event message buffer 202 will be explained(usin^Fig. 
3* As explained above, a message hasjID (identifier) attached 
thereto* The period/event message buff er 202 includes a message 

25 ID storing area 20210, a this-time-value (value of the most recent 
message) storing area 20220 and a last-time-value (value of the 
message received most previously after the most recent message) 



storing area 20230* Further , these areas are divided into 
storing areas per IDo That is, the ID storing area 20210 
comprises an area 20211, an area 20212, an area 20213, etc. The 
this-time-value storing area 20220 comprises an area 20221, an 
5 area 20222, an area 20223, etc. per respective ID. The 
last-time-value storing area 20230 also comprises an area 20231 , 
an area 20232, an area 20233, etc* per ID, For example, the 
message of ID2 is stored so that the value (2 ) of its ID is memorized 
in the area 20211, the this-time-value (20) is memorized in the 
10 area 20221 and the last-time-value ( 18 ) is memorized in the area 
20231o 

In Process 2502, the value of the message read out is stored 
in the storing area of the this-time-value corresponding to the 
ID of this message a For example, in the case of the message 
15 of which/ ID is 2, the value of the message read out xs stored 
in the area 20221 o In the case of the message havingjID of 6, 
the value of the message read out is stored in the area 20222 . 

Lastly, a message value change detecting process 2 800 is 
started up (Process 2503 )o In starting up it, the message ID 
2 0 of the received message is given . 

Next, the message value change detecting process 2 800.which 
is (the process)frof the message value change detecting process 
280^ will be explainedj^usingj Fig • 4. The message value change 
detecting process 2 80 is started up from the periodic message 
25 receiving process, as explained above. 

The message value change detecting process 2 800, when 
started up, first reads out the message stored in the period/event 
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message buffer 202 to check whether or not the this-time-value 
of the received message is [deferent)^ from the last-time-value 
thereof (Process 2801) • For example, if in Fig* 3 the ID of 
the message is 2, both are different since its this-time value 
is 20 and its last-time-value is 18. If the ID of the message 
is 6, both are the same since its this-time-value is 6400 and 
its last-time-value is also 6400 . j> 



the last-time-value and the this-time-value are 
different from each other, the event message sending process 
10 270 is started up (Process 2802 ) , whereas if the last-time-value 
and the this-time-value are the same, the processing is completed 
without any additional process . 

Next, an event message sending process 2700^ which is[the^/^ 
(£rogram)of the event message sending process 2 7 O.will be explained 
15 [by usingj^Fig* 5 «> The event message sending process 27 00 is 
started up in/case where the value of the message fetched from 
the control system network isdif f erent from the last-time-value • 
First, the event message sending process 27 00 reads out 
the this-time-value of the message sent from the period/event 
20 message buffer 202 (Process 2701). For example, in Fig. 3* if 
the message having (its) jID of 2 is intended to be sent, the 
this-jtam^-value 20 stored in the area 20221 is read out. 

Next, by calling up the information system network 
communication process 230, the transmission of the message is 
25 effected (Process 2702). This can be executed by calling out 
Send Message (), as stated above. In this embodiment, the 
messages are transmitted by using the same ID both in the control 
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system network and in the information system network o Although 
different IDs can be used infboth oS the control system and the 
information system, in (Ehistycase it is [neededj/to memorize the 
correspondence between the ID used in the control system and 
the ID used in the information system* 

Lastly, the this-time-value of the periodic^ event 
message buffer 202 is stored as the last-time-value (Process 
27 03) o For example, in Fig. 3, in the case of the message having 
£Eh§/ID of 2, the value which was stored in the area 20221 is 
stored in the area 20231* ^ . ft , 

The above-described explanation (is)^the operation for 
transf^xij^[th^^nessage from the control system network 20^ uJ^A 
[handling t helper iodic messag^to the information system network 
30^|Ti^ ndling the^ eve^it messages* ~**~^> 

^An example of operation for message transfer from the 



control system. network 20 to the information system network 30 
will be explainedjusingjFig 0 6. HFig- 6 shows (thatjjf or the message 
having the ID of 2 in Fig* 3ythe reception timing of the periodic^ 
message from the control system network 20, the transmission 
timing of the event message to the information system network 
30, and the change of the storing area 20221 for the 
this-time-value of the message paving the ID of 2 of tt ^^ w ^J^ 
period/event message buffer, (^h^f igure(shows)ythe flow of timej 



downwardly , 



(The} ^eriodicf^f message^ls)jlat a constant perioc^T) and 
received (In the way ofj;20251, 20252, 20253, 20254, 20255. 
Incidentally, in this case, it is supposed that before the 
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periodic message 20251 is received, the this-time-value of the 



message is 15, The value of the periodic® message 20251 is 
15, the values of J20252, 20253 and 20254 are 18 and the value 
of^20255 is 20 o When the periodic^ message 20252 is received, 
the this-time-value changes from 15 to 18, and^at this ^pa±ng]t<^j 
the event message 20261 having fits) jvalue of 18 is transferred* 



Also, when the periodical message 20255 is received, the 
this-time-value changes from 18 to 20, and. at this ^tJLmingJ^thfe 
event message 20262 having jlt^ value of 20 is transmitted, 
10 As explained above, fthipi message f or^h^^ontrol system 

network 203which is received periodically ,^only^at the timefwheri}^ 



^it^/value^is different from the value which was received (at} the 
last time, is transferred to the information system network 30. 
Next, message transfer from the information system network 
15 30jh^ message^to the control system network 2 0^ 

fhandling the^periodic£!£i messages.will be explained- In this 
embodiment, it is(sup^osed|that all of the messages of the control 
system network 20[ar^Jthe same (In) sending period. 

The event message receiving process 260 is executed as 
2 0 one task. This task is started up in response to the reception 
(even^ of (th^message on the information system network by means 
of the OS 210. Since on the information system network 30 the 
message is delivered in response to an event, this process (task) 
is also started up periodically in response to this event. 
25 The flow of an event message receiving process 2 600. which 

is (the processkof the event message receiving process 260. will 
be explained[using^Fig. 7. The event message receiving process 



13 



2600 first reads out the received message fetched from the 
information system network 30 (Process 2601 ) - This is executed 
by calling out Receive Message ( ) of the information system 
network communicating process 230/ as explained above* 
5 Next, the message read out is stored in the event /period 

message buffer 201 (Process 2602)- Now, the coi^^ri|C^^n^ of 
the event /period message buffer 201 will be explained (usin^fig. 
8 . The event/period message buffer 201 has a message ID storing 
area 20110 and a value storing area 20120 . Further, these areas 
10 are divided into storing areas per ID» That is, the ID storing 
area 20110 is comprised of an area 20111, an area 20112, an area 
20113, etc. The value storing area 20120 is comprised of an 
area 20121, an area 20122, an area 20123, etc. In Fig. 8, for 
example, in the case of the message having the ID value of 1, 
15 the value of the message read out is stored in the area 20121 o 
In the case of the message having the ID value of 5, the value 
of the message read out is stored in the area 20122. 

Next, a periodic^ message sending process (24 ti^which is 
[the processjjof the periodical, message sending process 24 0. will 
be explained [by using)tFig. 9. The periodic^, message sending 
processj(240)is started up periodically by the OS 210 in accordance 
with the transmission period of the message of the control system 
network. As mentioned above, in one embodiment of this invention, 
it isjsupposed^that the transmission period of all of the messages 
25 of the control system network 2 0 is the same. 

The periodic^ message sending process 2400 first reads 
out the value of the message to be delivered from the event /period 
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message buffer 201 (Process 2401) 0 Incidentally, all of the 

messages to be sent ar^dministrate^witlytheir IDs • For example, 

in Fig* 8, injcase where the message having ^It^ID of 1 has been 

registered as the message to be sent, the this-time-value 100 

5 stored in the area 2 0121 is read out. 

Thereafter, the control system, network communicating 

process 220 is called out to [perf ormj^the transmission of the 

message (Process 2402). This can be achieved by calling out 

— ■ Send Message ()^as mentioned above. In this embodiment, the 

10 messages are transferred with the same ID in both[of^ the control 

system and the information system, as mentioned above . Although 

different IDs can be used in the control system and the information 

system, ii^fthilj casejit is^needed^to memorize the correspondence 

between the ID used in the control system and the ID used in 

15 the information system. 

The above-mentioned process 2401 and process 2402 are 

repeated until the^ [processes f orj all messages (are)/completed 

(Process 2403). , . .* ^ » 

The above, is^(the messag^^^n^^ring(bperation|^f rom the 

2 0 information system network ^Qlhandling the\ event messages.to the 

control system jietwork ^t Qi andlinq JLlie) period ic m e ssages* 

— ~~ o^-^' ix^r^l ~~ TyJJ^o^j^o 

^ An example of the a transferring i/operatiorTj from the 



cample of the transferring jf/Speration) 
information system network 30 to the control system network 20 
will be explainedj[usingjFig. lO.iTFig. 10 shows, for the message 
25 having the ID of 1 in Fig. 7, the reception timing of the event 
message^ from the information system network, the transmission 



timing of the periodical message to the control system network 



20, and the change of^the storing area 20121 (±n the valuejof 
the message having the ID of 1 in the event /period message buffer o 
In the figure, the downward flow of time indicates the passage 
of time* 

5 The event messages are received (In the way o5^2 0161 , 20162 

and 20163 „ The value of the event message 20161 is 80, the valued 
of; 20162 is 90, and the value of ^20163 is 100 o On the other 
hand, the periodic/35 messages ire^at a constant period^ and are 
delivered (in the way ofjj20151, 20152, 20153, 20154 and 20155„ 
10 As the value of the periodic^ message, the value in the storing 
area 20151 for the message value at the point of time of the 
delivery is used. Therefore, the values of the periodic^ 
messages 20151, 20152 and 20153 are 80, and the values of the 
periodic messages 20154 and 20155 are 100 • m! *~y 
15 A ^Incidentally, [although)af ter the periodic!^ message 20153 
jwas) delivered, j the value changes to 90 Ibyjjthe reception of the 
event message 20162, this event message having the value of 90 
— is not delivered*, since before the next periodic message is 
deliveredythe value changes to 100[b^|J:he reception of the event 
20 message 20163* 

As mentioned above, the messages of the information system 
network as received periodically in response to events are 
delivered to the control system network periodically » 

An example of a distributed system for an automobile using 
25 the gateway of this embodiment is shown in Fig. 11- This 
distributed system (has) j(t wo networks, a control system network 
20 and an information system network 30, which are connected 
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through the gateway l(kas explained above* . * 

To the control system network 20^116 gat eway 10*as well 
as an engine controlling unit 40 for controlling^ jaiij engine and 
an ACC (Adaptive Cruise Control) controlling unit 50 for 
5 performing autonw^Lle travelling control to maintain the 
distance between^ a preceding car constant^ are connectedjo 
Between the engine controlling unit, the ACC controlling unit 
_ and the gateway^ (the^ information is exchanged by^^he) periodic® 

messages. ^^Jii 
10 To the information system network 30^ the gateway 10^ as 

well as a navigation system 60 for performing course guidance 
and an internet terminal 70 for connecting to the internet to 
gather information [are connected Between the navigation 
system, the internet terminal and the gateway* jthe) information 
15 is exchanged byjfthe) event^fmas sages). 

With suctysystem construction, it is possible to exchange 
(the) information between the navigation system and the ACC unit 
or between the navigation system and the engine controlling unit o 
For example, it is possible to realize the function of performing 
2 0 inter-car distance control within (Eh^jjrange below the restricted 
speed by delivering course limited speed information from the 
navigation system to the ACC unit. Also, by delivering engine 
status inf ormationj such as engine speed or the like^from the 

engine controlling unit to the navigation system^it is possible 

25 to observe the engine status on the screen of the navigation 
system. * . * 

The|abovewas th^jdetailed explanationjasjto one embodiment 
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of this invention. 



^In accordance with [one embodiment of] this invention, in 
[th^fdistributed system having (the^in format ion system network 
and control system network within an automot^l either e exists) 
5 (the effect thatj a periodical message suita^l^jto) exchange £th^j 
information for control can be used in the control system network 
and an event^massage) suitable (tc^exchangejfthe) information for 
information processing can be used in the information system 
network, and(thatjthe control system network and the information 
10 system network in the automobile can be connected effectively • 
Also, in accordance with(one embodiment o^ this invention, 

Jo 

the periodic message receiving process(was)started up in response 
to(th^/received event of (th^message on the control system network - 
With it, it is possible to start up the receiving process as 

15 soon as the pe r iod ic/(ma s s a g e reachej, and also to deliver the 
event message immediatel^||upon the) change of value. /{^Y this^, 
(the effect is provided thatjany time delay following the message 
transfer from the control system network to the information 
system network can be minimized., i 

2 0 Also , in accordance with^n^pmbodiment of thi^pplicatio^, 

bothfof^the control system network and the information system 
network ^as arranged bousing (th6^ DAM network. Thus, by using 
the same kind of network in both networks, (the effect thatj it 
is possible to make the system construction simple [is^ provided^, 

25 Also, [there exists the effect that) in the hardware^it is possible 
to use a micro-controller which houses the CPU, the memory and 
two CAN controllers, (andj whereby the gateway can be installed 
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compactly. A, JU,-JW-W 

The control network 2 0 according to^nejjembodiment of this 
invention was constructed using^he) CAN^, but a network such as 
SAE/J1850, TTP ( Time-Triggered Protocol ) or the likemay be used . 
5 Also, in (one embodiment of)jthis invention, the CANjwas used in 

the information system network, but instead^ a network such as 

D2B Optical, IDB (ITS DATA Bus), VAN (Vehicle Area Network) or 
the like may be used* It is possible to use different networks 
between the control system network and the information system 

10 network. Since these various networks can be used, /the effect) 
^Is provided that) it is possible to cope with a wider range of 
automobile systems. Also, jthere exists the effect tha^ by using 
a high speed network^ it is possible to realize a system with 
high performance* » 

15 In (on^ / embodiment of this invention, (the} 4 network 

communication process according to the OSEK-COM specification 
was used in the control system network communicating process 
22 0 and the information system network communicating process 
230. However, it is possible to use a control system network 

20 communicating process or information system network 

communicating process according to a specif ication^ such as IDB 

or the like. With this , /the effect is provided tha&it is possible 
to apply fi£W to a wider range of automobile systems. 

In (one^embodiment of this invention, the transmission 

25 period of the control network was made constant regardless of 
the message, but it is possible to change the period per message. 
In this case, it is (neededjjto memorize in the memory 200 the 
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correspondence between the ID and the transmission timing of 
the periodical message. The OS 210 starts up the control system 
network communicating process 220 in conformity to the 
transmission timing of the periodical message, and transfers 
5 the ID of the message to be sent. The control system network 
communicating process 220, on the basis of* the ID transferred 
from the OS 210, reads out the messagejjof whicR] ID ^greesj f rom 
the event /period message buffer, and performs the message 
transmitting process. Thus, (the effect is provided that] it is 

10 possible to set up the most appropriate transmission period per 
message and to use the network effectively. 

In (said one) J embodiment of thi ^j invention, 
bi-directional message transfer was (j^ae)jbe twee n the control 
system network and the information system network. However, 

15 it may be modified to one directional transfer from the control 
system network to the information system network or from the 
information system network to the control system network . Thus , 
(the effect is given thatjtl^s exchange of information is limited 
so as /thereby^ to improve Jl security. 

20 In (said one^embodiment of this invention, the periodical 

message receiving process was started up in response to the 
reception [eyentj of^(the) message on the control system network. 
However, it may be started up at the same period as the periodic^ 
message. 

25 Now, (th§A case where the periodic^? message receiving 

process is started up at the same periodQ as the periodic^ message 
will be explained. In this case, the correspondence between 



the message ID to be received and the startup timing of the 
periodic^ message receiving process and the correspondence 
between the message ID to be sent and the startup timing of the 
periodical message sending process are stored in the memory 200 • 
5 The OS 210 manages the startup timing of the periodic^ message 
receiving process and the startup timing of the periodic^ 
message sending process, and starts the periodic^ message 
receiving process 250 and the periodic^ message sending process 
2 40 * Also, the OS 210, when starting up the periodic^ message 

10 sending process 24 0, delivers the periodic^ message ID to be 
sent. In response thereto, the periodic^) message sending 
process shown in Fig. 9 is carried out, and the message 
corresponding to the delivered ID is transmitted. Also, the 
OS 2 10 , when starting up the periodic^ message receiving process 

15 2 50, delivers the periodic^ message ID to be received. In 
response thereto, the periodic^ message receiving process shown 
in Fig. 2 is executed, and the reception of the message 
corresponding to the delivered ID is performed. 

Also, the periodic message receiving process may be 

2 0 performed as the same task as the periodic^ message sending 
process. By this, (the effect is provided that^ it is possible 
to make the task construction simple. 

ln(said one^Jembodiment of this invention, the OS was used 
and the task was started up^y the function) of the OS. However, 

25 instead^it is possible to start up and execute, without the OS, 
the periodic^ message receiving process by interrupt from the 
control system network controller, the event message receiving 
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process by interrupt from the information system network 
controller and the periodic^ message sending process by 
interrupt from a timer. Thus, (the effect^s provided that] the 
OS becomes unnecessary and (their eduction oficost can be achieved. 
5 In (said one^embodiment of this invention, one control 

£>ys tem network and one information system network were connected . 
|{S§, the networks 20 and 30, the network controllers 400 and 600, 
and the network drivers 5 0 and 7 00 corresponding to the control 
system network and information system network, respectively, 

10 were provided. However, instead, it is possible to connect a 
plurality of control system networks and a plurality of 
information system networks . To this end , it is{neededJjro provide 
* (the)/ control system network controllers, ^he)/control system 
network drivers and jthe^control system networks corresponding 

15 to the number of the plurality of control system networks, 
respectively. Further, in the control system network 
communicating process 22 0ja function for performing allocation 
to this plurality of control system networks on the basis of 
the network IDs is provided. Also, the^ information system 

2 0 network controllers, (the] information system network drivers and 
(the) information system networks^ the respective numbers) 
correspond!^ to the number of the plurality of information 
system networks jare provided), and a function is provided for 
performing allocation to these plurality of information system 

2 5 networks. [By^thi^, {the effect is provided that^ it(can^cope with 
a large-scale, system. a . r * ) 

In(saic^control system according to[one^embodiment of this 
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invention, only the periodic^ message was used- However, 
instead, it is possible to us^jmixe^event[massagejand periodical 
messages in the control system network- In this case, at the 
time of [the] transfer from the control system network to the 



5 information system network, the periodica message is 
transferred after it [wasj^converted to (thejl event message* as in 
theJqneV embodiment of the invention, whereas the event message 
is [transf er}|as it is. Also, in the case of [the^ transfer from 
the information system network to the control system network, 

10 there are (thejmethods for transf orming (the^event message into 
^h^>eriodic^Qmessage^as in the[onej[embodiment of this invention, 
and for transferring it as it is. It is possible to properly 
use them depending upon the message, ^y^this^, (the effect is] 
(provided thatj it is possible to use (thiljevent^massage^also in 

15 the control systemj^and^in^case where information having lesser 
changes is exchanged, it is possible to reduce the load of the 

network. ^ ^^^^^JUJ 

In the information system network according to^said one} j 
embodiment of this invention, only the eve nt message was used. 
2 0 However, instead, it is possible to us^[mixe^event(massagej(iand 
periodic^ messagesin the information system network. In this 

A 

case, when the transfer from the information system network to 
the control system network is carried out, the event message 
is transferred after^ is (was) transformed into fthe^periodicf^ 
25 messagejas in the case of the[one)^embodiment of this invention, 
whereas the periodical message is [trans)jas it is. In the case 
of \thej transf er f ronylcontrol system network to the information 



system network, there are (the) methods for transforming (theV 1 - 
periodical message into ^h^eventmessag^as in the[on ^embodiment 
of this invention, and for transferring it as (the^ periodic^ 
messagefi^. It is possible to properly use them depending upon 
the message. ^By^thisj, (the effect is provided thatjit is possible 
to use the periodic^, message also in the information system, 
and to improve real-time capacity as to multi-media information^ 
such as an image, and [arfj audio o 

In theidistributed system according to[said one embodiment) 
jo^this invention, the control system network and the information 
system network were connected through ^thejjgateway which is jofj^ 
[th^type of (an) independent arrangement, but the gateway function 
may be incorporated within the controlling unit of the control 
system. An embodiment^ (for] this; is shown in Fig. 12. In this 
embodiment, there are a control system network 20 and an 
information system network 30. To the control system network 
20, an engine controlling unit 40 and an ACC control unit 5 0 
are connected. Also, to the information system network 30, the 
engine controlling unit 4 0 and a navigation system 60 are^_j 
connected. In this embodiment, a gateway function 410 is*^lace^j| 
within the engine controlling unit 40T,1 to cause the engine 
controlling unit 4 0 to have(the)^gateway function. The gateway 
function 410 ca.n be realized in ^he^similar way to the gateway 
in [onejj^embodiment of this invention. (Byjthi^j, {the effect is/ 
^provided thatj there is no need to use an independent gateway, 
and therefore it is nossible to reduce the cost. 

In [said one^embodiment of £this^ invention, the function 



of the gateway[was^realized by means of software, but it is possible 

to achieve the same function by means of hardware. (B^/thi^, 

^ — , 

jth^;effe^ can b j^^j^ ned A that the s Y stem is speeded up B 

In [said onejj embodiment of this invention , the control 
5 system network for transmitting [th^periodicffl message and the 
information system network for transmitting (the^event message 
were connected, but with a network for * transmitting ^.h^^ 
periodical message and a network for transmitting ^Ehe^event 
message, jthey ar^not limited to they control system network and 
10 ft he\i information system network, respectively- For example, 
(they may bepa power train system control network us ingjEhgper iodic 
- — messag^and a body system control network us ingfth^ event message 
respectively- Also,fthey ar^inot limited to fthej use in an 
automobile. For example, (Ln th^network handling(th^ periodic^ 
15 messages and (Eh<^network handling Jth<^ event messages ^hey are)^ 
U ^ Applicable to) many^jsystems) such as an FA (Factory Automation) 
system, an electric power system, a railroad system, a steely 
system and the like. [By^thi^, [there occurs the effect that) in 
a distributed system having various networks^ a high efficiency 
20 gateway can be obtained. 



(industrial applicability] j^j^^ 

This invention can be applied to(a f ield^suchjQ^industrial 
machinery, ^rijelectric powei^, a railroad, stee^, an automobile 
25 or the like^ in which a plurality of kinds of networks are 
interconnected . 



